Introduction. Since the competition period has been prolonged in modern football, it is important to know if a shortened preparatory phase is enough to improve motor fitness preparation. This study analysed the changes in the level of physical fitness in second-league soccer players with respect to training conducted during the preparatory period. Material and methods. Speed (5-m and 30-m sprint), endurance (progressive test), and power (Counter Movement Jump) were tested in 21 players at the beginning and at the end of the preparatory phase. Results. The results obtained indicate a significant improvement in physical capacity parameters as well as speed and strength abilities measured using 5-m and 30-m running speed tests and the CMJ test for muscle power. In the progressive test measuring anaerobic threshold speed, the players active in the central section of the pitch (centre-backs and central midfielders) achieved the best results, while in the speed trials and explosive strength trials, side-backs and side midfielders achieved the best results. Conclusions. During the winter preparatory season, the most significant changes in the physical fitness of soccer players were observed in aerobic endurance expressed as threshold speed (an increase of 1.2 km/h) and running speed measured as the time needed to cover a distance of 5 m (time reduced by 0.04 s) and 30 m (time reduced by 0.07 s). These traits are crucial in the preparation of soccer players for league matches and have the greatest impact on their performance in sports competitions.
Introduction
A player's physical fitness is reflected in their activity on the football pitch and is characterised by a combination of movements including stops, decelerations, accelerations, sudden direction changes, jumps, and activities strictly related to the football technique [1] . Mohra et al. reported that during the Champions League and Italian Serie A, players needed to make use of their physical fitness to perform more than 1,300 such movements [2] . The player's effort depends on a number of variables, such as the position on the pitch, the pace of the game, the opponent, or the level at which the player competes.
However, the key element of the physical fitness of players is the level of basic motor characteristics such as speed or stamina. Aerobic endurance is a basis for building a player's stable physical condition, and it also extends the time of playing in psychological and motor comfort, which helps to maintain an adequate level of technical-tactical activities and further increases the efficiency of speed training [4] .
Another speed-related element is the maximum run velocity of the player as, even if the player is able to perform more sprints during a game, it is the speed that ultimately decides whether direct one-on-one confrontations with the opponent are won [5] . The positive influence of strength training in injury reduction has also been documented on multiple occasions, as demonstrated by a meta-analysis conducted by Lauersen et al., where the muscle strength training was associated with a 1/3 reduction in players' vulnerability to injuries [6] .
The increased training, regeneration, and nutrition requirements as well as the time deficit during pre-season preparation has encouraged a search for the optimisation of the training and attempts to synthesise the development of motorics with technical-tactical elements. Current trends indicate that the new principles of team preparation in modern football include a high level of aerobic endurance, which constitutes a basis for further improvement of physical fitness, as well as an appropriate transitional period in order to minimise the overtraining syndrome [7] .
Considering the prolonged competitive period, it is reasonable to pose the question whether, with a significantly shortened preparatory period in football, it is possible to achieve considerable changes in training level. Therefore, the purpose of the study was to observe the changes in the fitness level of 2nd division footballers during a winter preparatory period as a function of their position on the pitch.
Material and methods
Twenty-one players training football at RKS Radomiak Radom, a Polish 2nd division club, participated in the study. The characteristics of the group, taking into account the field sectors occupied (central sector players, side sector players, and strikers) are presented in Table 1 . A physical fitness test was conducted after the end of the autumn 2015/2016 season (progressive test) and at the beginning of the winter preparatory period for the spring round of the Polish 2nd Division in the 2015/2016 season (speed and power). Additional tests were conducted after the completion of the first mesocycle of the preparatory period to measure muscle strength and aerobic endurance (progressive strength test and body composition) and after the completion of the second mesocycle in order to measure changes in speed and power. The characteristics of the training loads implemented during the preparatory period are presented in Table 2 . The players were tested under the supervision of the club doctor.
The speed assessment was based on a 30-m run with a lap time of 5 minutes, because it takes into account the specificity of the exercise performed during the match, in which players run short distances on the pitch at maximum speed (the average sprint length is 17 m) [8] . Microgate Witty photocells were used to measure the time, and the test was performed on an athletic field with a tartan surface to compensate for the effects of weather conditions (wind, temperature, and rain) on the results. The test was conducted three times, and the best time out of the three trials was used in the analysis. The result was calculated with accuracy to 0.01 s.
The players' speed capacity was developed by building their muscle strength, which is closely related to the results achieved during the sprint in the first mesocycle of the preparatory phase [9] . Additional exercises aimed at improving the speed of movement consisted of activities that enhance running technique, both in the static form (maintaining the correct alignment of individual body segments in the crosscountry position) and dynamic form (e.g., marching on elastic harnesses). In the second mesocycle, there was a direct focus on performing sprints using the repetition method, where repeated exercises were performed at maximum speed for further improvement.
Another factor examined was power/explosive force. For this purpose, a Counter Movement Jump test with arm swing was conducted [10] . The test was performed in an athletic hall with the use of the Microgate OptoJump system [11] . The parameter that was subjected to quantitative analysis was the height of the jump of the player. The measurement was performed twice; the best result was recorded for analysis, and the test was preceded by a demonstration of the correct performance of the exercise [12, 13] .
Muscular power, as in the case of speed, was shaped by the development of the muscle strength of the players participating in the study in the first mesocycle of the preparatory period. This kind of training was based on an understanding of the physical Table 2 . RKS Radomiak Radom training loads in the preparatory period (each training had more than one focus)
Focus
Number of training sessions Training contents 1st mesocycle: strength and aerobic endurance 2nd mesocycle: explosive strength (power) and speed Total number of training sessions and total time of workouts: 70; 97 h 50 min. 
Technical and tactical preparation 49
Preparatory period was focused on improving behaviour in all phases of the game in 1-4-2-3-1 and 1-4-4-2 systems, according to the rules adopted in the team's game model.
Speed
26 sets (including strength and power in preparatory period) and 9 sets (strictly for speed) These 9 sets included: -4 sets of teaching proper running technique, totalling 65 min, -1 set of first phase of plyometric exercise, -4 sets of isolated sprints, totalling 695 m.
Besides strength and power training, which was an integral part of speed workouts, in each training session, drills were chosen in order to include short explosive efforts along with reaction to visual stimuli. Moreover, during tactical drills, close attention was paid to quick action after losing or receiving the ball.
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dependence where each player's movement requires appropriate force and speed, and their combination creates power. During the second period of work on muscle strength, the focus was on aerobic exercises (jumps) and on dynamic strength exercises such as jumping with a barbell held on the back of the shoulders or pressing the barbell from the chest to above the head, where the main focus was on training at maximum speed rather than on the external load. The strength of the players was determined by an invasive progressive test that allowed the thresholds (aerobic and anaerobic thresholds) to be determined. This test consisted of a two-minute back and forth run over the distance of 20 m (commencing with a sound signal), after which the laboratory performed a blood test to determine lactate concentration in capillary blood using a Lactate Scout device [15, 16] . The passive rest interval between different stages of the test was 30 seconds, and this was caused by the need to measure the lactate concentration in the capillary blood of the player tested. The player's heart rate was monitored throughout the duration of the exercise using a Polar Team 2 Pro system [17] . The speed at which each stage was covered is shown in Table 3 . The test continued until volitional exhaustion, and the result was the number of the stage at which the test ended as well as the total duration of the test.
The endurance of the players was developed in two different ways. The first one was isolated work in the form of running based on the Maximal Aerobic Speed (MAS) parameter, which was determined before the commencement of the transition period in a five-minute run test [18] . The other method of working on improving endurance levels, with reference to the specificity of the discipline, was various games (4 x 4, 6 x 6, and 11 x 11) based on the Verheijen methodology of football training. The results obtained were analysed statistically. They were presented using descriptive statistics. Normality of distribution was determined using the Kolmogorov-Smirnov test. The variation between the positions on the pitch and the changes in the results during the preparatory period were determined by means of Student's t-test for dependent variables. The correlation between the selected training parameters was determined with the use of Pearson's correlation coefficient. Statistical significance was set at p ≤ 0.05.
Results
The results showed statistically significant differences in the level of endurance preparation in central sector players (p < 0.001) and among strikers and players in the side sector (p = 0.01).
Despite similar baseline levels ( Fig. 1 ) of anaerobic threshold speed among all players after the winter preparatory period, the central sector players achieved the highest improvement, increasing it by 1.8 km/h on average. Attackers had merely half of this increase (0.9 km/h), and the players in the farthest parts of the pitch had a three times lower improvement (0.6 km/h). The running speed test at 5 metres did not show any significant differences between the players in the different sectors of the field. The changes observed were almost identical in all study groups and amounted to 0.03-0.04 s (Fig. 2) .
Players operating closer to the pitch side lines had the best results in the speed test at 30 m (4.03 s), while the weakest scores were recorded for the players who concentrated their game in the central sector (4.11 s), as shown in Figure 3 .
The positive changes recorded for particular groups and the improvement of the results for 18 out of 21 players involved in the test meant that the differences between baseline levels at 30 m and those obtained after training were statistically significant (p = 0.0002). When the players were divided according to their position on the pitch, significant changes in the speed at 30 m were only found among central sector players (p = 0.02). In the other groups, the differences observed were not statistically significant (p > 0.05). The results obtained for the team studied are presented in Figure 4 . They indicate a higher level for side sector players in the CMJ test with arm swing, in comparison to the other players. The initial level of the feature tested among the players operating on the field side lines was on average over 6% higher (3.0-3.2 cm). During the trials performed later, this difference increased with respect to the middle defenders and central midfielders to over 9% (4.7 cm), but no changes were recorded with respect to strikers. The changes in muscle power level achieved in the CMJ test were statistically significant for the entire Radom team (p = 0.02) and for side sector players only (p = 0.03) when the players were divided into groups according to their position on pitch.
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Further statistical tests showed that there was a strong correlation between 30-m sprint speed and the muscle power level achieved in the CMJ trials (r = -0.69, p < 0.05). No such correlation was detected with regard to running at a distance of 5 metres and CMJ (p > 0.05). No other correlations between the levels of individual motor characteristics after the preparatory period were found (p > 0.05).
Discussion

General characteristics of preparatory period
During the preparatory period of over eight weeks of work, the players performed more than 70 training units, which, in quantitative terms, is similar to the training of top-league teams [20] .
The results of the research indicate significant changes in the level of particular motor features among the football players during the winter preparatory period. Each of the players progressed in at least two out of three motor characteristics analysed (endurance, speed, and muscle power), which may be seen as evidence that the players were well physically prepared for the competition phase [1] .
Endurance
Threshold speed has been studied by many authors internationally but also by Polish authors, who used the Jastrzębski test, mainly to determine heart rate and speed. In the research of the latter, the Polish Football Premier League teams of Górnik Łęczna and Zagłębie Lubin achieved an average speed of 13.2 km/h and 13.5 km/h, which is similar to the results of the group of Radomiak football players (13.2 km/h) [20] . In the past, Śledziewski reported lower values for the Polish Football Premier League than those in the group studied, and the average threshold speed in his study was 13.0 km/h [21] . A noticeably higher baseline level (13.6 km/h) and significant improvement (14.4 km/h) was observed among 19 juniors on the KKS Lech Poznań S.A. team [22] , which is significantly better than the results of the Radomiak players. Similar results were obtained by McMillan in a study of a nine-person team of 18-year-old footballers who had an average speed of 13.6 km/h before the start of the preparatory period and 14.7 km/h after this period. In this case, the only similarity is the achievement of almost identical progress of the team from Radom (1.2 km/h) and British footballers (1.1 km/h) [23] . Even greater improvements were achieved by Brazilian players who, after completing a 12-week training cycle, raised the threshold speed from 13.3 km/h to 14.8 km/h. Turkish researchers investigated the relationship between the threshold speed and the position on the pitch. They tried to determine the physical profiles of the players in different formations and discovered that the highest level of attack speed was achieved by strikers (14.0 km/h), followed by defenders (13.7 km/h), and the weakest results were achieved by midfielders (13.3 km/h) [25] . Comparing the above to the results obtained in this research, the Radomiak strikers had a significantly lower threshold speed (13.1 km/h), while central sector players achieved the same value as the defenders from Turkey (13.7 km/h) and were better than the strikers as well as the side sector players (12.7 km/h) in our study.
Many studies indicate the benefits of isolated endurance training [26] , but some authors used football-specific training measures of equal intensity and achieved equally satisfactory progress, for example through the use of small-sided games [27] .
Maximum speed achieved at 5-m distance
Research conducted on Brazilian footballers showed that 96% of sprints during a football match take place at distances under 30 metres, while only about half (49%) are under 10 metres [28] . In light of the above results, the acceleration achieved in the first few steps becomes even more significant in its effect on individual and team performance [29] .
When analysing the progress achieved by the Radomiak players in a speed test of 5 metres (Fig. 2) , it can be noticed that Pol. J. Sport Tourism 2018, 25, 14-19 the players, regardless of their position on the pitch, achieved results that were better by 0.03-0.04 s after the preparatory period, which further made the level of the team more homogenous. There were no significant differences between the groups at 5 metres, and the results were consistent with those of 289 Belgian footballers, with the strikers being the best, followed by the side defenders and the midfielders, and with the midfield defenders being the poorest [30] .
It is also worth examining the results of tests conducted on Spanish referees. The results of 41 referees showed that the average time needed to cover a five-metre distance was 0.97 seconds, which is 0.03 seconds better than was found from the players from Radom [31] . Surprisingly, they were also faster than professional footballers who, in the study conducted by Styles et al., achieved an improvement of 1.11 s before the training and up to 1.05 s after the training [32] .
Speed achieved at 30-m distance
In a study of professional Hong Kong football players, it was found that a 30-metre run could be improved with 8 weeks of strength training (an improvement from 4.41 s to 4.29 s was achieved), but no benefits were found after a heavy interval training programme [33] . Eccentric exercises and the use of vibration had no influence on movement speed, as documented by other authors, studying Spanish players under the age of 18 [34] .
A comparison of the players from Radom to the professional players of European leagues is favourable for the Radom players and partly confirms also that the highest speed (7.14 m/s) is achieved by the midfielders and strikers (7.10 m/s), followed by the players of the side sectors of the field (6.99 m/s) and central defenders (6.82 m/s) [20, 35, 36] .
It is also worth mentioning that speed abilities are strongly correlated with the strength and power of the legs [37] , which was also confirmed by our tests.
Power
In football, the muscle power level is also considered one of the most important parameters, because its use is visible in both the defence phase (e.g., ball reception, body play) as well as in the attacking phase (e.g., ball strike) [38] .
Changes in the level of power during the preparatory period among the Radom players were negligible, and similar observations were noted during the preparation period in Brazilian players [39] . The results of both studies may indicate that there is little chance of developing muscle power in the preparation of a football team for league competitions. More emphasis is put on endurance and speed training, so muscle power growth may be a result of other changes, as evidenced by the correlation discovered.
Within the team division studied, the greatest improvement was achieved by strikers, while the least progress was observed for central field players, and therefore the findings of the study by Boone et al. [30] , where midfield defenders were the best in both tests, were not confirmed. The analysis of subsequent studies shows that the average muscle strength of the players in both tests is significantly higher than the strength of the Belgian [40] , French [36] , and Estonian [41] players examined by other authors.
Conclusions
1. During the winter preparatory period, the most significant changes in the physical fitness of football players were observed at the aerobic level, as determined using anaerobic threshold speed (1.2 km/h) and running speed measured by the time necessary to cover a 5-m distance (reduction in time of 0.04 s) and 30-m distance (reduction in time of 0.07 s). These are the key features in the preparation of players for league games and have the greatest impact on the level of competition in the sport. 2. Research has shown that the motor characteristics that are dominant at different positions are as follows.
• The dominant feature of middle sector players was endurance.
• The dominant feature of side sector players was speed of movement and muscle power.
• The strikers were second in terms of their performance, which may be seen as evidence of the versatility of the players, which is necessary in order to gain advantage in many different ways both against the opponent's defenders and goal-keeper.
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